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i 

mm i ] b-i^*fc«*4x 

6 . 1*2 y y - * U >XC3 y ->? - h snfc U—tf** 
TOXP-sfcfrfllcaaiU »£ll/fcb-1f*£iiff&A 
p -HtfflccitelW&7 7-X h ^[6|tClS^^^&$ 

*T 4£* U> X4 *W?4^#b -«f*£*SSK 

&&^\^y f Kv>immm>tcmb< 5 kiss 

*S tlfc C 4 u-1f*£*&ie<> 

mox * * #*Ap-*i*«K-w«:aftffe*»»i' 

-tf4, l*U-1flfe*=i!M-l>* 4» , -U-*l'>X 

4 . y >> - * u>x*C3 y >* - h snfc u-tf** 

4£9J#a4. C<03tWSnfe»*IU-^*«r«*T4 
ft* U >X4 £ff?4£Vf* *ffimffiBKtol> 
X. 

U - tf»> fcft£ U > X£X'<DmZ&&& U -If #<£*S8 
ft#El'C«l> < &4 J: 9 KttCStlfct 4 t«»4f 
4*«f*t'-tfCft*m 
[|g*3S3 ] P-tF#£»*?4ttBfl>A $ ^ *#X 
p-(WWiK:MSnfe*«»u- tffc* M&u-tf** 
3«J>-h^4^y> > -»b>X4. Bayy-*U> 
XC3 y -rf - h Stlfe I- -If** A a -ttftflfc 2 »a 
lT4»il#JS4. 2»HStiR:«^»«>-U--tf'**«l 
**lWfiC^Hft 48S»©- If TtCC^ i »*B-4 

«e»si*a4 . «w»«*r<c »«s 

JWfWit *K *ft 4Q#£'- - if no'£$? 4 

«*sft^a& . ««*^**kki<»: ->x&m ntc& 
b»©— u-if**Briaxo-awrti«:it.at'4^ t - 
xnwwittE^^sttta*, ma?7-xni**nc 
stwsi*4atta0>i*at. c«>ffiw*nfe»*ib-ip 

*2 SI*? 451* u > xt * w? 4*$'# U -If #ft* 

mami «*^a*a*j«fcc«fl: 
awu*at** ffirsa*«#u-if^&a*i''>x*-c©Br 

laS^Sl u - if «WtB»#EC • CC9 O < ft 4 * 5 JC« 

h& C 4 1 4 * 4*«ft U - tf*ft*&go 
[B«3I4 ] U-1f**WW'4WI«!>* * * ***X 

p-li*fflK:*asnfc*»itu-if4, &i<—if** 

a'J^-hT43iy^-*U>X4. ttay*'-*U> 
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2 

xt?a y * - h 3 ftfc u - tf** a p -iatffflK £ 

MCtStti? r-x KH*ifilccEc^Sttt***»a 
«#EC*«IW4E!I»^U-1PJIMC*'» $Srr4g* 
«#El»iC|W4E!l»©-U-ir**HtfdiW*«* 

10 C^*W8nfe»»U-'y*t»**4»*U 

> X4 * 4 u - tttiaMMHW fe c *r . 

aEPJ^ai*. ffiria*«# u u > x* 

ias^ii u-**flWta»#Ei»«:w u < ft 4<^: 9 teg 

*S tlfe C 4 1 4 r 4 U - - WIMMtftB. 
[ 0 0 0 1 ] 

20 £H?4<><PC*4. 
[ 0 0 0 2 ] 

[«*^[*nt^^. c©awiwi5itii4i/-c, ft 

M2 0Q 1-1111 4 7^«^3n4J:9^, u 
-If t-^twtil 1 CD*iai«C*tr*fc<DX 5 ? $ 

mm i ©*i»tt:iu«wcafe*j: ^icmmwcmixu 
♦j I* B«ffltc*} u r ^^fiit ft 2 oc-^ifii «c u - if b - 

AW€:«Efl*T4*W*^-tf4, C©***U— W>W 
*K §5S L/ r U -If b'- AS* X P - Mftfi] cc« u r » 
tfgiift^ t - x Ha*foi^S*r$^C2 y h^4 
30 2«J^-*U>X4, CCO^y-rf-*U>X<r>iWtCffi 

su^C7 t y * - h ^nfc u-if b-- 

A«P * AW O X a -IS*^^SftCC^$iJ L/, c ti 6 A p 

* u -if b - A»wi?Ti/fc*ffl©±** feiiT^tcs: 
tt3€r, «»«u-iftr-A*7T-xH**nk:* 

fwc ^ trwuTsawai 4 , c © igwa^ 6 wta 
$ nfcaw - iff- a» 4 u > X4 *e 

[ 0 0 03] C cr.j: ^ K*&$n&S*SKicfcir»r 
40 tt. **#^-tf^6«*ai3n&u-1ftr-A«. aP 

y>-h$n^c. Ap-M^cc»^cDu-if^-A4 
ft4. cou-tfb--A^. £nG>^yxAK<fc->i:2 

^u-lft'-Atc»*lStiEC*tcEJKSta>*|fii<CjHffi 

$n4 0 aricu-iftr-A^jfcu/xtcaftHjic 
rgTt <«^> sn, »2©u-iff-Aj«r2«>'7 r y 

XA^rSWLTWOiSU. ^flOb-1fb'-A47T 
- a h WccMK b ft* u > xccsiit 0 eft* 
so (ft*) $n4 0 
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3 

[ 0 0 0 4] 

»* $ i © i- - if a o jtsss^s <fe^a^ 0 

*Kft*« < tt * K 0 fed A D - «*|fi] Kit # - X 

2 © U b - A©&S(|5 4>^jfe $ ftfc:^ 1 © b b' 

©BTft«<tO*HB#*-?fc. £©«»:«** 4 
fcfcK, Ml©l^t?b-A4M2©U^b'-A#£iJ 

u— srb'-^BfrSsai^R-tcf bcth^&htih* 
r. «©s^Htt*©ttfti,<. *fcii»c*&± 

[0 00 51 *CT\ *&W©SA$*. ^gg^fet^ 

r . &©$BSi * u - if b - a £ tfrfimc o 
fe^«llx-^t--A*e©&*3gS^E^tC^l, < v£ 

< H«ft»-?a*J: < ££T4 C i^C^^o 
[0006] 

[WB*«ft-r*fe»©*«] ±!2©»ie&Ki*?4fc 
tt«T*^o-f***I«cft<r4»»©x* ? *&xuHs 
42i»y-$UOX£, IfcaVjr-^UL'X'C 

SIU - tf******^* U >X4 em****!* 

*?ifcmjt&mctei<>x. ffis&mit. 

b > X£ *e©£»fil U -^©*K&*Ec >K» l# 

[ o o o 7 ] * tc, tmw 2 ic($&&wv>$!&±.<rjtm 

U-tf^=2M>-^^2»J^-^U>Xi. ifc^U 

- * u >xx* y y - h sn& u-tf jfc&xo -as* 
«ci>&< 4£29ire 4£a^K£. 
ftu -**ft^ * 7 t - x h M*ffl 



(3) 4*182 0 0 3-2 7 9 88 5 

4 

f**7r^ h^iajfc*W3i*4*W*a<L. c© 
ttfll 5 nfc »S) b -I?** si*? 4Sg# U > Xi 
&4i^i*u-if^^B^fe^r. £S»a. 
Si* <fc vaw*«tt, *3?f* u> xs t? 
©S£il u-if*©3(M*iE^K» U < *4 J: $ test 

[ 0 0 0 6]* ft, tt*m 3 OC«*^IS©ii.eJ:©^aft 
I*. U—WfetlMW 4*fc©* * * *#XD-tt*lfi1 

- h 5 nfe u - tf#£ x □ -ls*iai^ 2 4 ^>ii^ 
. 2 tife»-»©- U-lf *4«**|firtSE 

-ifftftxD-iwwaKiKSTi^T-x rsa^tca 

*«. «*»Sil*a, «*^fft*R*Jcl:c«tt*5ll*a 
©ABSft^Ec u < « J: ^ tcisr* $ nfe C i tc * 

4. 

[ 0 0 0 9 ] * ft> St*«4CCfl5*aw©1»*U:©4Wfe 
I*. is-*?ft*m?t>&%iO>f- ^ ^ a - tft#tt 

f ^nu> , -^i/>x<t. S=2 y jr-*u>xt?3 | J 

30 9tt 1/ fe-9©- u -^t£ ^ap - M#A tditST^ 7 
T-^Hi*i*«:E^K:Ktt8*4»«Bt&*«i, 2 

3 nfe^&Z^©- 1- - 1«fe*«**l6l^Etr ^P^C 

«*»«*R^ ^: r <MM3nfc«£*isi*4Ec^Rft 
*B»©-u-ir*tTOS|»*fl^l^*«t, & 

7 7 -X h Ss*|$itCM?J5 **atW*«4 , C©3t?JS 

40 *». flA^tt^abjcvagi^att. 

^>g^ U > X^ ^C©&9IU b -^©^ss^s^tc^ 
[ 0 0 1 o ] 

l^mo>itm • 5&m] ±ld©J:^tcS^ofe!**« ! cc 

-rf - ^ u > x^ j: r 2 ij > - ^ a -W^rsitc 
«^u-lffttfl* t xo-§a*isii<:lsfeoc9SiJ3n, 

a»a*«K:*»lfA6h'c 1 ^jfeu>xoc£ii^r*c 
50 teca&o cti6»tote*»iiu— *bb* 
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J: -> t^SJ: < g*r 4C *♦ 
[ 0 Oil] ±BOJ: 4fciRAl/fcMC*2 ccft*JH] 

> Xlc J: - r 3 9 J - tote x p - Hr#fl ccaflgc * u 
-if*BRfc »W*wc<fc ->r * p - «nWncii*K:» 

u > xKS&r * c 4 ** c n 6 h& i/ fe 

-If*!*, *B»WI- 1 C*4«!>r. «**m^©l£^ 
ffl«Bh-ft<>CD6ft4o l^-?r. 

[ 0 0 12] ±ta^>J: 5Ktfc$Ufcgg#3g3 ic«4#fl 
ccm *t:lt, U -tf *6iM*S tl-C a y > - * l* 

> xk j: ^ i: :n» - h <* tifc x p ccsa^c^ u 
-tfrtw*, ->t:xD-|flWWC2£iis 

ftfl«&M#IRtej: ?rfl£M*Etttftft4B9G> 

- u n-t-n 2 jhm $ n*« zux> cum 
%kht\x, st*u>x«:sBir4. cn6AJit/fcff 

ftflu^iftH*. jB»#«-t l **©T\ «f*ffl^ 
©£# 0 1«- <L ft 0 , mft l> > XK 1/ fe & U -It 1 

#©KW*H-ft<>©±ft4. i/fe^or, tttf^Afe 
&u u >xk «t * < safer* c 4 

a*c*4. 

[ o 013] ±ia<oj: j >icig.«ofcig*ffi4 ic%mm 
ic^xit, ***L'-f* i &*Wht3 y u 
>xk j: -? t3 ijf y - h s ftfcx a -MrtrfflKtMi* i* 

ii<? to c n i/ fe-^cc— u -if** x p -M^ifii 
tetter *7 7 -xm^ftciifi^K*tt$n. 

S ti*:S-3©- f*v*, «*»«y*Kcc<fc ^tg 
#HWB\ >icnu 4B£©- U - If *K **Kft2 ft 

ftf&K j: *c B W3 u -tf*K*ift $ *>*<?>& 

fc#««>&ft4. cnfeftSanfcMOo-i'-'y* 

wre, syfeu>xccasr* e c*i6fl*i,fc«wi 
!f*tt, *H*wa-t?**«E>t?. ***l***©It 
# o hh- <t * d , mat u > XtC&EH L u - If jfeco 
BSB&H-fci©±ft4, Ufcrt*VC. Mom^c&U 



]4) M2003-279885 

-lf**«*u>x«: J: -7'C^*J: < *c tifiv 
**• 

[ 0 0 14] 

3feS*3IS^ l€E)JIUMDl|HiCC^i<cnCrMOt: 

Hinr*. aiaco««itK«»rtimat?**. ft 

id. if*-.'7'l 1 (JfeSEr*) a>fvfMiB (Si 

10 fHlliH<Daa*BI*rt*zfiiiE*iai4r4o *fc. 

^br-i,ojias^aitcr^or^*. 

[00 1 5] C^^gi^ jfejSl o, ayy-*u 
>X 1 2 , »«*^2 0 . S:fiL**^3 0 > «9Jjfc|£ 

*4 0*j:ini*u>x5 0*6»»anr^*t 
[ o o i e ] am i o \t. xtktimtcWRox 

1 a^x^^-iS^^r^^^b-^^ 
?^1 1 *«*fcfc<E>T*4. CO*W*U-1f^^^ 
1 ltic t ff^ife^l Ommxo. 2mmximm (x 

20 ? * 1 1 <DfivfHa5(C», 1 5 0 umxium ( x 

x yflttM) KJUrtSn*:* 5 ^ ^ 1 1 a#5 0 0 a m 

1 1 a^6i«ttensia*0>u-1ftr-^LB*i2*i 

t -x h MIM ( y WbM ) KMtCDWftfl** 
4>vcfi3^co4 0 ft4d*w«B#4". xp-M^raife 
j: ^ 7 t - x h 4 tt* n-en u - tf e - acc-k®^ 
*#HtoJ:tfC««**HtiBEr4*«fl)Ctt^ 

30 ^» 

[ o 0 1 7 ] if* oinsrecti:. 

l omimicftm a y y - > u > 

xi s^aes3ni:^4, ayy-^uvxistt^^ 

?*1 1 a^6WffiSnfcU-1?t'-ALB&y(**ifil 
K:©*B*rl#-Cayy-h (¥?7ffc> r4(>© % C«4 0 
#u-if f-^L B^xls^<:ii¥mt5nr 
*6«f««E>»lfcft tcr x NrtMKCfCtfQ ft^6iS?fr 
4, 

[00 16] 3 U>X1 2CDffif*(Ctt. ^jfe 

40 **2 0s!«BBSnx^4 4 COlMB***2 0«, ± 

ffl*c*>4fafc^yx^2 i*6««3tiri**. <:<^>ii 

fcU-^fc'-ALBSIf©*^ (Ml^b-^fc'-ALB 

fcr-ALBS©«*J©*» <^2<Db-l7 < b-ALB 
2) =£x!4©^ccSWr*J:^cciSE$nt:^*o C 
hfc «»:*)♦ a'jy-^u>xi 2ccj:->r^y>-h$ 
n/cb-1^t'-ALBSk*xea*iS]^2ftasti'C, S 
so i*tt:|lft4*i*«:r ft*>* xSiE*r6jfeJ:0'xtt.ft*(fil 
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KtiUiStt*, COtZ. *lfeJ:tf*2U-1fb:~A 
LBl, L B 2 ©&X V-mtz W?ftlC&&2 tl*> 0 

fefc . i o a* feii A * 9 x a s -e©M u tr- a 

[ 0 0 19] £lfefctt£3 Oii, »M«#X2 0*6 A 
SbfcSL^Iftf-ALBl. LB2£, *n*tl4# 
ttKlfO ft tf* C & K J: 0 U— ?7ll tegS 

«f*b-*f* .^ii tclfttf fcx * ? * 1 1 a*6ftti 
Stlfcu- ^«ALB»3M»fTWcx- zfS) ©± 
75$ fcliT*^*3HStRT-5 tor-* 0,^1 fccfcO'Ssr 

^*3 1, 3 2©#£S£**5C^U < ^-2>J: ^^SSL^ 

[ 0 0 2 0 3 *1 1 1*. Or© 

sot <«A«4-5) v>&n?*)xjL3 u-3 1 d*>£ 

**8nri'«. &IA*»JXA3 1 a-3 ! dtt % ± 
ai/fc*A^ 'J XA 2 1 £Ht»Ki±iM* J: V«B#M[A 
-*SHAE-C**J SjMB^SMS £ & r <, » *. c 
©* 1 &&#3£*3 1 Kfc<,>Ti*flJa (M&UkfifiCtt 
ftbtcMW) *ft«l/t:u-^tr-ALB4:S«0'C^ 
6, Cft^^CitA^'JXAS I a-^3 1 a©SM» 
^^^©itA^yxAS l a, 3 l bit. ±i*l/ 
fexs 1 1 aa>£tf£-?tf&^t?x- 

[ 0 0 2 1 ] * 1 ©itft :7 'J XA 3 1 a li9Mls¥X2 
0^x<tjE*ft^«ffT**lCE>u-*t-ALB 1 
t^Ho-CzNEISHlttStW*. C©£S, *l 
tftr-ALB 1©XD-Ito*x*4^«:&tt3h*. 0 
2©jtA7*yXA3 1 b«*l©itA:7yXA3 
&z ttiE#ffl^«fT?&b-¥b'^ ALB l*Mtl/C 

[0022] *3*J:tX*4©*A:f'JXA3 1 c. 3 
ldtt, ?*i i a**&4— W*Sfrx-z*H 
0±#£BKS*TCttQ. S3©ffift*yXA3 1 ci* 
*2©*A7'JXA3 1 b«*6y*UE*rt^*RT*u 
-yt-ALBl*Aitl/'Cx<iJI*l»«<:WHr* 0 C 
©£S, m \ U-IPb'-ALB l^o-**yli*rt 
(CKiKSn^ *4©iKA:/yXA3 Ldt;m3©l&A 
7*'JXA3 l c«*6x<*ll**l^*t? , r*u-'tf'tf-A 
LBltAtfOTylMftACCEMt 1 *. C©<LS, 3§ 
1 u-i?b'-ALB iexa.HtttxNMfCftft*A 
«fc, j§5i£ Uplift ^yx'A 3 1 a-3 1 dli, 
0tM£¥X2 0 &0>n 1 ©6A7 y XA 3 1 a * X'Ojt 
tUk£S3ty*ft7*)XAZ 1 c^6*4«Mtfl^yX 
A3 1 d*tTO^«^Ec»cc^/<Ja*J: J 5«:EiB3 

[0023] *fc, >2*!&*¥X3 2<>, *l«tt* 



(5) 4*H2003-279885 

4HK3 1 &nMKCSM«IR&oroMt {*A«4^> 
©ftft7yXA3 2a-3 2dri>6m&$nr<,>£ e C 
ft6itA'7yXA3 2a*-3 2dl*. *l&ft#¥X3 

liBH^fifl^yxu'Wo cn^^itft^y 

XA3 2a-3 2d©^**lfcJ:tf*2©itS*yx 
A3 2a, 3 2bti, ±i*L&x***l 1 a*.*>v£ 

9 . * 1 ©ilft * »J X A 3 2a ttJMfi** 2 0 £ x 
ttHAM^atf 1**3112 ©I— If b- AL B 2 1 AJMO 
10 tTzlflfiE^KEWT*. CV>t*. *2©u-W- 
ALB20Xo-*tt*xH*flK:S»Sft4. *2©iS 
A * 'J X A 3 2 b i£»r 1 ©it A 7" ij X A 3 2 a *»6 z 
jE^^MfrT^ u-ifbr-AL B 2 £Atf l/t ySig 
ftiWKMT*. C©££. M2©b-^b'-ALB2 

[0 02 4] *3feJ:O'*40>itft^L>XA3 2c, 3 
2 x 5 9 I 1 z frhttZ-VlZSUx - z^ffl 

OT^tcaaa^mrfeo. *3cwtftp r »jXA3 2cii 

^ 2 CC'fift 7 ij XA 3 2b n> y ii.t Hm^ Mlf u 
20 -trtr-ALBS&AitU'CxwE^ifiiKiSWT^o C 
(C^i^, »2©u— !fb'-ALB2©^o-*4ft*y*** 
|fil«cSSft*n^, *4<9kA7 r 'JXA3 2dtt*3<Hl: 
ft^'JXA3 2 c4»6xMiE1M^iit7r*u— jftr- 
ALB2«rAWt/rySiI*ifiltCJS#4T^<, CCD<ta, 
*2©u-i? < b'-ALB2©XD - H« x 

[ 0 0 2 5 ] a*i. Wit 'J X A 3 2 a - 3 

2 d g. »Slft**2 0 1 O&A^ y X A 3 2a 
5 -CflWH»± * 3 <D& ft ^ 'J X A 3 2 c a» ^>* 4 <D* 

30 A^'jXA3 2d*r'<3>*iis«^s:(r^o<. 3joc 
n^©jfea&o^^jfcit«2 o^6* i *fijfe*«3 1 

«w 1 CDflK A 7* "J XA 3 1 a * TOjfcBfti^f 
i,<s*J:Vc|2g$4ra>£o *fc. ^lofift^y 

X A 3 2 a 3^6 * 2 «Htft ^ »J X A 3 2 D 5 1?© *S» 
m 1 25tfi*¥*3 ! 1 (Q&PsV' 1 ) XA3 

la*6»2©*A^yXA3 1 D^W*ffigi?l/ 

X A 3 2 I) A>6* 3 Oil ft * y X A 3 2 c 5 TCtBSS 
** 1 S(ijfe^3 1 Cr-iLA7* ij XA 3 

40 1 b * -6* 3 ©HE A v y X A 3 1 c * x-o>ifm& ttf o 

[0 02 6 3 *l*J:W2£tt*¥ft3 1, 3 2 4* 
«tr«^4©i&fl^yXA3 1 d, 3 2d©*B(c«, 

aw***4 o*«s$ncfeo, c©&y<J#¥?M o 
*i^j:tf*2S:6ft^3 i, 3 2^^-en^n 

AWtfcSU-fbr-ALBl, L B 2 *ls]~#f5jcc jfc 

?rtt:^r04ttr& M9»J*^4 0^ » 
«e**2 o tstawftitft'ry xa2 i tmm&s 
so 7"'jXAr-l»«sni:teo. ?txt>*±mb*&imifi 
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•JXA4 1 4VCt>«. C©*ft7*yXA4 i 

to\9tOtc&ltoJ:am2<Di>~irv-J*LBl. LB 

B 1 *5cfc^yW.t*01^XS*l/feS2<DU--1f f-A 
L B 2\tZto?toyttmi£^T&&^t>tlxmii>~ 
^t-ALB»ti/i:2liiE*iaitc«aisn& # c©£ 
*. S!toJ:tf$2u-1ffcr-ALBl, LB2©XP 
HM»<fcp7 7-.a htttt*n*ftxN*J:tf yM#A 
ftto. $1 toJ:tf£2&&*^&3 1, 32£ 
*MT**4©*A:/yXA3 ! d, 32d^jt?tt 
*»4 0*1ft*t , **ft^»JXA4 lK©Il/-ft' 
-ALB!, L B 2 0>mmtm »(C 9 1/ < ft * <fc ^ K 

ft VC(,'&<> 

[ 0 0 2 7] C*W#%4 0^^»W3nfea£9JU-^ 

U > X5 0 l*a U > Xr* 0 , A*H U fc U - IP - A L 
BK*^cciStfii6k©-c*>* 0 
[ 0 0 2 8 ] C ©J: ^ ccttAOfeHMKDSfltccA 

xi aKjc-s-cydttiiKflwfray^-i^sn. xis^ 

ft <XD-ii#f5i> KiW«c^-lPbr-ALBWP4t/r 
tatsn&. c ©tsifti * U -If t - ALB s?li»ftt^ 
X2O£J:^xtHrAK20flSft. Cftfeft*** 
{^u-la*l5|> tc&<a^fc&££i|b-i7 < b'-ALB 
<SUfeJ:l^2©U-1fb-ALBl, LB2H«t 
tt«9X3 0«!cfc-5t:yliE**lte<»:tf y*Ml*i*K* 

n«ft£tisft. cft&£{asnfcHb-t?b'-ALB 

!, LB2ia«3^*4 0Kj:-7-Cft**rt«:ai[ftr 

tfl(7r^ Miita> K&c>m*>ftr, 

x5 0KH*r*c4<ca*. c©£*, sifc^cxar 

2©b-tPfc'-ALB I, LB2i*. BU-tftf-AL 
Bl. LB2©*BKW-r**©^ £#b>X5 
0KSttOfcHU~?t?-ALBl. LB2©gf^fl&l 

{ * p - > ^©j£# o i m-t a o , * a t> 6 « 

#b>X5 0^CWU--1ffcr~ALBl, LB2CM 
t*H-ftt>©<ta& 0 0*:*<-?t\ EtflH&ftfcfcL' 
-Iftf-ALBl, LB2^^u>X5 0ccJ:^f^ 

[ 0 0 2 9] ft*, JbJ*t,fe» 1 C*tfiO[>«*C4<$^r 
tt. VifcJ:tf*2&tt**X3 1, 3 2&4fts5cT*fc 
&©*ft7* y XA©ffifi£ £©«©,*: 5 cc&i^c fci: 
C*. C©4*. HKtUfc¥JK3l, 3 2©#SM*EC' 

o < ft * cfc 5 (cm b a w n raa ft t pii * 

Sl«ti*WR3 lft*»T*S2©*ft*yXA3 1 
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bt. »3to<fctf»4«X[fl7 r yxA3 1 c 3ia# 

HB3ftfc«KBHTfttfJ:^. C©4*, JM®* 
A:"JXA3 1 al*9il«*X2 0*6xttjE#A^* 
frT*»l©b-lPfc>-ALB 1 «rA«OtTyttE*|fil 

kkwu »2®itft7-'jxA3 i btariotfl^y 

XA3 l a^yS4iE*rti'sji^-SU-^tr-ALB 
1 £ AS* b X 2 HltfiSiK: SSi 1/ % m 3 ©it A rf 'J X A 
3 1 ctt»2(DKA7 r yXA3 1 b*»6z*ljE*l*^a 

10 *fe»2*tt**«32* 

Kf^M2 ©it A 7 y X A 3 2 I) € £ 3 to J: im 4 © 
fit A ^ y X A 3 2 c , 3 2 d A&E53 ft fcTpC 85S^ 
ftt*cfct-o C©£*, »l©*A:/yXA3 2aiS£*l 

ALB2*A«l/Xyga.t^tcJgHU, *2©fcA:/ 
y XA3 2 b I ©iSA ^y XA 3 2 a y 
« ^itfrT 4 U -W- A L B 2 * Ati OX z ME1M 
tCSHO, ^30Dilft7 r 'JXA3 2 ci*^2©|tfi7 r y 
XA 3 2b 1»*> z z&lEiim^mi?* b-tPtr- AL B 
20 2 £ AJHI/C x «E**l«c5)Hr * J: 5 KBBtrftWJ: 

[0030] ^«91©»2©MiiMHB«»:A«ft 

^itK*H2«*jRot:Km p «. ***©«*«, » 

tMs¥X2 0. WlfeJ:a c »(2Sttt*^3 1. 3 2^: 

*wtr&»*©i[A^y XA©Eat*Hi/fcjS-c» i 

®*NK>gA&|ltt« 0 C©4*. 3SBfe^2 0, ^ 
1 te£D'm2mtit¥lkZ 1 , 3 2»6«JttSft«« 1 
to£tf»2©b-l?fc'-ALB 1. LB2<was«*Sfi 

30 ±M! 1/ fc» 1 ©»c>«iH-^SWfrKoi»r t* 
H-fW* ft 0 T *©»W **IS-r 4 • 
[ 0 0 3 1] 0ltt^2 0», *ft*ft±i6l/fcltA 
7" ij XA 2 1 &RRK±B*»J: c;tfB3»W Az«a=A 
•t?* 0 fiflUffli^iSSifii'C* W©SA 7 'J XA 2 
2, 2 3*&»fiWfttV*o Cft6*A^yXA2 

2. 2 3t£tei^tt«a <mt«aft^ifi]Ucffla> 

^ 1 ©it A 7' l> XA 2 24*. U - * tr - A L B If ©#S 
1 OU-tf f-AL B 1 ) *MKjMUfcfflK 
40 A«l/tTy«4iE*rtK:S«U afc»2©*A^'JXA 
23«, U-1ftr-ALB©«0©*» (»2©b-ir 
b'-ALB2 ) «AAK4tMi/fefln«:AJHl/ , Cy«Ml 
-5 ^ -eft -eftEfi-r c ^ o , 

^H<5J:^2©u-^tr-ALB l. LB2©»7t 

-x h is z M^rf&iccisitft 5 n^>„ 

[ 0 0 3 2 ] *tc y W 1 S!te*^3 1 ^tft.'ST^^ 1 
*>6»4©itft^yXA3 1 a *-3 1 dtt, J^S 1 
1 a *6ft*-5iJ«:^tf x - 2 Tffl©±*tiiMT £o 
C©4 S t S 1 ©fiA7 'J XA 3 ! a **£«Wfc?fc2 0 
50 om 1 ©fiA^'J XA 2 2 *6 y «E*«^fitf t*» 



http://ww4apdlinpit.gojp/tjcontenttmsipdl?N0000=21&N^ 7/15/2008 



Page 1 of 1 



11 

A 3 1 b 1*3 1 GDitfc? L> XA 3 1 a x!siE#ffl^ 
MtrT* u-lf b-AL B 1 ftAtfb'C z IsIE^ccS 

A* 'JXA3 1 cte^GDitA? yXA3 1 b^fczSS 
CC2<L * , » 1 OfltA 7 'J XA 3 2a «»«*¥»2 0 

2ofiA * i» xa 2 3 y tukum^mfitzn 

2©l/-^tr-ALB2€AS*l/t:x»rt*|fil«:J?J*l/ 

a 3 2b lift 1 cmIA* V XA 32a x«W#«^ 
mi?* tTb-AL B 2 *?MbX z ttJEftfttcK 

Mb ivy-* vrntx^mcwfozn) , ^3o>a 

A * y XA 3 2c \*S2<D£i*zf y XA3 2 b *6 2 M 
&> «fc«*r*. CC0<fc^t£«*l/fe*2«)*li«> 

sate j: t>, ±&ucm i <d**w> 

[ 0 0 3 4 ] 3 *tc % ifcmvm 3 eM0>«Bfc J: * 

» l fc£ tf* 2 ftttjfcgffi 3 1, 3 2 £ ^n-tttSSj^ 
BtUr«)*fl^yXA«:3«8^-caWlOfcA'C, fi 

ft*. CO££. S&&*^&3 1, 32<WfeU&ft#S 
1***1, < ft*«<c|ttUftWfta»&fti*. Sfc, 
m 2 £<£l##S 3 2 tc ItlBlsKS 8 
«• fttt t Jd«Ufc*l©»0«i4H-«>««fr 

[0035] m*»«itt. awfcwwoi*, ±asofc 
*A*»;xa2 i 4HWc±HtoJ:tf«Bff3«[flz:»ja 
Hfler* o mm&±miWvh?>U9*y' y xuiPt 

«U C<J>(tS7'yXA2 It*, £81 OfrfeJJttl/ 
fcb-tPb'--ALB»7>¥£ <»1«>1>-I?t:-ALB 
I> t*©**zlKE*i*«:3MIS*. u--7b-AL 
BIKHM«E>*0 (S2«>u-trb'-ALB2> £i£A 
cc*trsj l, fettW A« C/C x MiElMfcBItt' « J: * cc 

LB I , LB2©XDHto*x*fc«fc»z<**l«:ft 

[ o o 3 6 ] m i stfi***3 1 y 

XA3 1 a -3 1 cii, ±ia5l/feiSfi^yXA2 l tm 
#fc±fflfc J: fflJWftfi r*ffl= AJBt 1 * 9 SWfflrt* 

£KWi±ftva*6. cn^^^A^yxAS i 
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a -3 1 c OS %»1 »JXA 3 1 at*. 1Mb 

fcxs^l 1 a^&ft«-M*Mtx-zTB«cia^ 

rffigsn, suofiA:/i>XA3 i aitxfti oa>e> 

-ALB 10^7-XhW^z§4*^S:SiS^^o £f 
2te<fctm3©i£ft7"yxA3 lb. 3 i cii. ? 
£ 1 1 a*6JQt*-H*ftftx- 2¥ffiS>±*Kffifi3 

n. s2<oiafl^yxA3 1 bMwicntAyyxAs 

10 1 a »6y«UEAMI^*tTt k « u-f^ALB 1 *A 
•I0t:x*»tfl«c58*l/ <*l4>u-<«fbr-ALBl 
«5>^n-*Kty*Wi«u:**3n) . *3<Wtft*yx 
A3 1 cMW2®tfA7 'JXA3 1 b^f=>xii.t*(Sl^ 
Mi??* U-tTtf-ALBl *Alfl/-Cy*»*|*KlS 
SiT^o C^>4^, SF!©U-^b'-ALBl©^a- 

[ o 037] £2&&fc^3 2 «««r &«tft^ y 

XA32a-32c*>, ±»Ofc*fl^y XA2 1 4IH 

20 ^stipatftva*** cn^3-^®jtft7*yxA3 2 

a^3 2 cO^*>^10ll[ft^y XA3 2 ai*. ±MU 
fexs-; ^ 1 1 art>&ft£-yj&&fcx- z^Si^^ 
T |2g 55 W 1 C^iLft ^ <J X A 3 2 a I** 2 

^ 2 o frbx (i at 2 u b - a l 

B2£AS*l/Ty«M1^£50ft'*. C^>4^. B2 
0>u-fb'-ALB2^7-Ah M» x IS^j^S^ 

[0038] »2teJ:l>'SP3a>itft^l'XA3 2b i 3 
2ct^ 1 a^6ft^-^J^trx-2¥ffl 

30 0T#cBB£ft, a2©*ft^yXA3 2b«WlC!> 
it ft ^ y X A 3 2 a iP Z> y *tt ffl'ssiiT? ^> u b' 
-ALB2*A#U/r2WE*iai^5^i>o C©4 
tfbr-ALB2<07T-Xhiai*29S* 

[0039] J|l2feJ:WJ|l3<W»ft^«JXA3 2b f 3 

yxA) aflwianr^*, cwRBeas ia/jfc 

40 b-ALB2(X>^D-ia4o^:iy r, 7T-^h§aii«rt-en 
xH*rti*5J:tfy«iWnai«:<»gn*. 
[0 04 0] *3tiDrilA^yx^3 2ctt»2 

CHfift^ »JXA3 2 b^2SBjE*f$l'S3t?TT-SU-^ 

b-ALB2«:ASiory«|jE*lfiI^5Sf^^ C<?>4 
.^2 O u-lf A LB2^77-Ah^ 2 a* 

^.^fe$n^ 0 c<DJ:^«:»«i/fe»3a^tt©^!« 
<tFj»ftffffiteJ:^^«*ii*c4^ca&o a*, ± 

at^3^iW>eflK^^rttttB%B8 1 £3 2 
so b 4 3 2 c ^wcbk cn«:R6nr. 1^2 <7> 
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u - tftr- a l b 2 <wes Jitr-afttifc ^notgjff oca 

[0 04 1 ] ±&btc&$&<DJmK*i^Z\t* 
C0>m&£mtytV¥. U-*Fb'-ALBS*£3fcLh 

k»*W *>¥mt u -t?7fcg£&ga: aw o t: t * c-. 

[ 0 0 4 2] JWC, *IHH«»4 CD*i8<WEJI«:H4 t 

«B 1/ t:»W«. H 4 BftftttKe^MlHB?* 10 

KBtffcftxs 1 1 a*»6lBH«tifcS«*©u- 

ALB {®i*J«fc^2©U^t'-ALBl, LB 
2) £ltfc^*Sl'£S<tt* (SH**J:tXPH*> 
H£CC— l—tf br-ALBK*n*tl»tW'4!|l 1 to J: 

O'^gt^I 1 49* «*^fS***7 1 , 7 2 ± 
[ 0 0 4 3] MtflCCli. £*#£*2 o tm 1 49* 

* 2 m.%&* 31,32 torn k« <vens i 49* o' 

*2 fl*9fltt¥X6 K 6 2 4M 1 49* C>'^2 

B£¥X7 i, 7 2aw*6nrt**. isng*#m 

¥ffi6lli, SltoJ:^«2cwiA^ l JXi,6 1 a. 6 
1 b<L, ¥«g«6 1 c*6tt*3«va*4. mi ml 
ftt/'JXA6 1 ait> ±fcl/fc***yXA2 1 <LI!1i 
tc±a to * jyHiBpWt ft z«ffl= A»*c* 0 30 
S«ifit?*>*ilfl^ "J XA*6«WK/, eo*fi*y x 
A 6 1 alt, &Wt&&2, 0£teS$T£ift7 l> XA2 
1 A* 6 AM L'tcW 1 <0 u - tf b'- A L B 1 < Q $ 

O-u—Ftf-ALB) tftAC£ttAUfcfn9fc/JtL< 
rz«©WKKM*4*$KM**. cwc*o, 
aSUfeEg^^^^tr-Aa>Aoi-SatoJ:tf^T-- 

^-u-ft'-^AD-Mfej:^ 7-xHtttfxSS 
*[ej49* O' y Mftfij t?* * • 40 
[0 04 4] *2mlft^tfXA6 1 b<>, ±3!U^it 
ft* VXA2 1 tH«ft*fly«XA*fe«WK/. CO 

ifl^yxAe 1 bit, »*«»*2 0*«Mitr**ft 

7" y XA 2 1 6 AM <sfeH94>— u-^fc'-ALB 

<gu a>u-tf tr-ALB i *iiftfc*ti*ofc 

jMaK AM l/C z SWE-frHifcKMr * * 5 KERT* 0 
C<£<L&, ^LfeH*W>-u~lFtf-AQAo-ittt 
x 4v&. ¥&£«6 l clt, AMt/fcu 

-if b-AL BCDWm«Sfl^6Pfl^NMI(/ 
TMtiW* 0 > 91 W&ft* l ) XA 6 1 a 50 
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AWWdS*W-u-lPtf-ALB <W1«!>U— SW- 
AbBl^D©*^ ©^±*CBK?*. CC04 

r-xhSili:xW*(aito<i:^yi&^<!DS3!r^*o O 
Wot, £$te£&2 0<&fift7*'JXA2 l*6Atf 
Uc»l<DU--^fcr-ALBli4:a**|fil (xa-la* 
ifii) i<:2»ii5nr, cft*#si3*vfcHiM>--i'--t? 
b- AL Bttflfttfrt:#Ec*:Bto*, 

[ o o 4 s ] m i «*s«*¥«7 1^ ^ i ©nft^ 

y XA7 Uili*b'-A^7»J^7 i b*6KMt3 
4rCl>* 0 »lCWtft^'JXA7 1 a&, ±i60fc*ft 
7" y xa 2 i <Ll=Mitc±E49* tf*HjMlft-5i3HA 
^AOfttH^sMa-ct&itfl^yxA^tfca 

U COitft*yXA7 1 ait, *lltt9*lft¥X6 
1 fcfiWt? l<Dtfft*yXA6 1 a*6zHiEtf« 
tc«tW6H»fi>-U'-tr^-ALB*itft^**rtl/fe 
•BKAMUt: x*iE«i4«:SMY* cfc^ccEKT*. 
CtlKJ:0, JS^SnfcHJXO-U-lfb'-ALBOX 

o-wtsewrtKisttsn*. e*tr-A^yy ? # 

7 1 bit, ^*^Sc^Pft*2oo>lx-Tb'-A 
L B*AMl/S^t>1t^*l/jto*(4W»*)fc0oai 

A^S^riftiif^^OT^^o c©s*b'-A^7*y 

* * 7 1 I) It. m 1 8 1 ft*WW**2 

oitft^yxAe i i)^6zlfcE*^ji?Tf ^s^* 

<^0^<3>-u— tfb--ALB, toJ:^.*!**^**^ 
,^7 l«r«.«T-S»l©j|[fl7 p yXA7 la^6x«IE 
-frfGjteMfr*- ^> jfe^S^(D-~ U - tf b- A L B 
MU-CzHljE^rttcMHITii^tCEB**. CtHCJ: 
0. #4a$n/cS^<0-u-yb'-ALB^o-gato 

t^r-Ah Mit-en-en x 11*^49* o'y <t 

ft*, l,fc#VC, 2^0DH»O-U-^b'-ALBtt 

ff&«$nr. »iou-tfbr-ALBiita**ifii 
<oitftyyxA3i b«cAMdn« # cn«Bi*sio 

[0046] »l«*»«l6#*e 14W1«* 
^S*^7 l ^> «fcbr-AX^«J ?^7l btCAM 
T*0^-b-1fb'-ALB(O&^S^^O<ft^ 

[ () (>47] * 2 fl*9M«r«6 2 W 1 e*9Sl 
316**6 1 4H«K:»l49j:cm2«)M^yXAe2 

a, 8 2 1)4. *a*«6 2c^fe»**ni:i^o C 
niC*0 % »|0*^2 OflMtft^'J XA2 1 »6AM 

2 Q I- - If b - A L B 2 l«*#lfil K 2 j>« $ n 
X. cnfe^SiJ34afeH»«)-u-1ftr-ALB^* 
*|ftWfi^<c»at*. ^^c. »2fEM^ftA4^7 2 

b. Wl«fc^a***7 1 AHWCWlCMlft^yx 
A7 2 a 4^*^-AA^y ^^72 b^fe««snr 

CintC<fc0, 2ocm<D-b-^b'-ALBIt 

ffSrtsni:. »2<?>^-ifb'-ALB2J*«**iaiK: 
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2«*£»***7 2tt. «*^-A^y?#7 2b 

[ 0 0 4 81C ©J: 5 CCtR fc*4 OjUMMHIfC 
y>-*U>>Xl 2KJ: VCay>>- h£4afc*u-iis 
***2 0«J:->r»**rt {xp-mwa} iciim 

!, LB2> «..»l*J<fctf»2««»SBfcWR6l. 

-ALBw:*n-en2»*i3n&. cti^o^co-u- 

^t-ALBtt!|lltoJ:»!|l2«6»l6**7 1. 7 
2KJ:- s i:«Mft 1 *©*aW**»6A4o 

fc<fctf»2*ia***3 1. 3 2(C<fcVC7T-*H* 

id]) ((:iof^6nt, >WcU>X5 0«:fl3tT*C4 
CCft£ 0 cn6H*OfciiH»<3>— i/-fb'-ALB 

ft *j , x« u > x s o teas* Ufc *w>- U - * 
b'-A^flBttH-fr l/tetf-jtr. 

[ 0 0 4 9] ft**, ±j£U/c3ll4 CDMttCMBflW: jac«r 
tt. 3U^^3rb>Xl 2t?aypf- hSftfcU-U'b' 
-ALB&xn-ti#ia]fc2#*k/. Jfefcl, *1«J:V 
*2fl£9il£¥X6 1. 6 2KJ:vC2 9ll3ftfc& 
U-tf tf - A l B €ii3fe*f5i^ja:c*tcSft £Q 
3©-U^tf-ALBfc*-ijWWU J§rifc<fcW32 
i , 7 2KJ: -7tr»«*nfcfl**« 

tern, Gmtittm&<D--i'~y't:~juLBzz0 
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-rf- jru>Xl y> - h Snfcb-tPb'-ALB 
»**P-*Mrl*cc2<MNU 5%tc. ett&*M?!lt/fc- 
i?br-ALB£*P - UltCitST 

h^ifii^m^cste^^, eofwi tsj:cm2 

(O- U-t?tr- AL B *B**i6l^Ec»ccRtt *B»fl> 
-U-*?b'-ALBcc£*£iU,, WlftJ:&l|I2ti£ 
&&&¥Jk7 i , 7 2 K«fc or»»8hfe«**iWi 

hfc«!|»©- If tr- A LB£7T-*hls* 
[ 0 0 5 0 ] ftfc, ±JiU^S*fe0C'lfMtcfec^Cii, 

[0 05 i] *fc, ±j*Uft:&*te©SMccfec^cii, 
J£*t^ B & l/C ft A 7 y X AQjMMfi I * * <£ 5 cc O 

[Bi&Ptm&RW] 

tan -Ofgrw* i J: &^«tt u - 

[02] *£9KDSr 2 ®Mft4>«lK J: *£«f* u - 

[ B 3 ] *£9R»3 3 ©«fcG*SK J: U - 

1^»*«Ht*l/fe»ttBt?**. 
[@4 ] *^na>^4©*te<^Si<: <fc&**ltu- 
30 1^Wbiai*«l/fc»»Bt?**t 

10-m 1 l-«lt^^, l!a-x$ 
sr*. 12-3y^-*l/>X, 2 0-dilft**, 3 
0™ftti#WR. 3 1, 3 2-»14**C«i2*filbl6* 
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(54) SEMICONDUCTOR LASER BEAM CONVERGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and efficiently 
converge light without increasing the cost by rearranging 
divided laser beams for which a thin and long laser beam 
from a light source is divided in a longitudinal direction 
so as to make the respective optical path lengths equal 
to each other in a semiconductor laser beam converging 
device. 

SOLUTION: The semiconductor laser beam converging 
device comprises: a semiconductor laser chip 1 1 
radiating a thin and long laser beam group; a dividing 
optical system 20 for dividing the laser beam collimated 
by a collimator lens 12 in a slow axis direction; a 
displacing optical system 30 for mutually displacing the 
divided laser beams in a tast axis direction; and a 
parallelizing optical system 40 for parallelizing the displaced respective divided laser beams in 
the tast axis direction. The dividing optical system 20, the displacing optical system 30 and 
the parallelizing optical system 40 are set so as to make the respective optical path lengths of 
first and second laser beams LB1 and LB2 equal to each other. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A semiconductor laser which formed two or more emitters long to slow shaft 
orientations to which a laser beam is emitted in slow shaft orientations at a single tier. 
A collimating lens which collimates this laser beam. 

A means to divide into said slow shaft orientations a laser beam collimated with this collimating 

lens, and to make said first shaft orientations arrange in parallel each division laser beam 

which a divided laser beam was mutually displaced to first shaft orientations which intersect 

perpendicularly with said slow shaft orientations, and was displaced. 

A condenser which condenses this division laser beam arranged in parallel. 

It is the semiconductor laser beam beam condensing unit provided with the above, and said 

means was set up so that light path length of each of said division laser beam from said 

semiconductor laser to a condenser might become equal mutually. 

[Claim 2]A semiconductor laser which formed two or more emitters long to slow shaft 
orientations to which a laser beam is emitted in slow shaft orientations at a single tier. 
A collimating lens which collimates this laser beam. 

A division means to divide into at least two a laser beam collimated with this collimating lens in 
slow shaft orientations. 

A displacement means which displaces each divided division laser beam mutually to first shaft 

orientations which intersect perpendicularly with said slow shaft orientations. 

A parallel means to make said first shaft orientations arrange in parallel each displaced 

division laser beam, and a condenser which condenses this division laser beam arranged in 

parallel. 

It is the semiconductor laser beam beam condensing unit provided with the above, and said 
division means, a displacement means, and a parallel means were set up so that light path 
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length of each of said division laser beam from said semiconductor laser to a condenser might 
become equal mutually. 

[Claim 3]A semiconductor laser in which two or more emitters which emit a laser beam were 
installed in slow shaft orientations side by side. 
A collimating lens which collimates this laser beam. 

A division means to divide into two a laser beam collimated with this collimating lens in slow 
shaft orientations. 

A polarization division means by which a polarization direction divides into a mutually different 
quarter laser beam 1 laser beam for 2 minutes each divided into two, respectively. 
A polarization multiplexing means by which a polarization direction divided by each polarization 
division means multiplexs a mutually different quarter laser beam again, A displacement 
parallel means to displace mutually first shaft orientations which intersect perpendicularly with 
said slow shaft orientations, and to make said first shaft orientations arrange in parallel 1 laser 
beam for 4 minutes each it was multiplexed [ laser beam ] by each polarization multiplexing 
means, and a condenser which condenses this division laser beam arranged in parallel. 
It is the semiconductor laser beam beam condensing unit provided with the above, and said 
division means, a polarization division means, a polarization multiplexing means, and a 
displacement parallel means were set up so that light path length of each of said division laser 
beam from said semiconductor laser to a condenser might become equal mutually. 

[Claim 4]A semiconductor laser in which two or more emitters which emit a laser beam were 
installed in slow shaft orientations side by side. 
A collimating lens which collimates this laser beam. 

A division displacement means which divides into slow shaft orientations a laser beam 
collimated with this collimating lens two, and displaces a these-divided half laser beam 
mutually to first shaft orientations which intersect perpendicularly with said slow shaft 
orientations. 

A polarization division means by which a polarization direction divides into a mutually different 
quarter laser beam 1 laser beam for 2 minutes each divided into two, respectively. 
A polarization multiplexing means to multiplex again a quarter laser beam from which a 
polarization direction divided by each polarization division means differs mutually, a parallel 
means to make said first shaft orientations arrange in parallel 1 laser beam for 4 minutes each 
it was multiplexed [ laser beam ] by each polarization multiplexing means, and a condenser 
that condenses this division laser beam arranged in parallel. 

It is the semiconductor laser beam beam condensing unit provided with the above, and said 
division displacement means, a polarization division means, a polarization multiplexing means, 
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and a parallel means were set up so that light path length of each of said division laser beam 
from said semiconductor laser to a condenser might become equal mutually. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the beam condensing unit of a laser beam 

emitted from the semiconductor laser which has two or more emitters. 

[0002] 

[Description of the Prior Art]From the former, as this kind of a beam condensing unit, as shown 
in JP,2001-1 1 1 147,A, The semiconductor laser which forms two or more emitters long in the 
1st direction that emits a laser beam in a front side face so that it may stand in a line in the 1st 
direction linearly, and emits a laser beam group in the 2nd almost vertical direction to this front 
side face, The collimating lens which arranges ahead of this semiconductor laser, makes 
almost vertical first shaft orientations refracted to slow shaft orientations, and collimates a laser 
beam group, Enter and the laser beam group which has arranged ahead of this collimating 
lens and was collimated by first shaft orientations is divided into slow shaft orientations at 
plurality, The upper part of the flat surface where the laser beam group advanced in at least 
one of long division laser beams to these slow shaft orientations, or a parallel means to 
displace caudad, and to put each division laser beam in order in parallel with first shaft 
orientations, and to eject it, The thing provided with the condenser which condenses the 
parallel laser beam group ejected from this parallel means is known. 
[0003]ln the beam condensing unit constituted in this way, the laser beam ejected from the 
semiconductor laser advances in a predetermined angle of divergence to slow shaft 
orientations and first shaft orientations, with a collimating lens, is collimated by first shaft 
orientations and turns into an oblong laser beam in slow shaft orientations. By the 1st prism, 
this laser beam is divided into two laser beams, and is mutually ejected in the opposite 
direction. It reflects and turns up by the 2nd prism, and the 2nd laser beam adjoins in parallel 
with the 1st laser beam and first shaft orientations, and the 1st laser beam reaches a 
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condenser directly, is condensed (convergence), and it is condensed [ it reaches a condenser 

and ] (convergence). 

[0004] 

[Problem(s) to be Solved by the lnvention]However, in the Prior art mentioned above, as for 
the 2nd laser beam, light path length is long from the 1st laser beam by the clinch. On the 
other hand, it spreads in slow shaft orientations and a cross-section area becomes large as 
light path length becomes long, since the 1st and 2nd laser beams are not collimated in slow 
shaft orientations, namely, it is a spherical wave. Therefore, since the cross-section area of the 
2nd laser beam that reached the condenser becomes larger than the cross-section area of the 
1st laser beam that reached the condensing means, Since it became larger than the cross- 
section area of the 1st laser beam by which the cross-section area of the 2nd condensed laser 
beam in the position which only prescribed distance separated from the condenser was also 
condensed, there was a problem of causing decline in the condensing efficiency of a beam 
condensing unit. In order to cope with this problem, changing the curvature of each portion of 
the condenser which the 1st laser beam and 2nd laser beam reach, and making the same the 
cross-section area of each laser beam condensed by the position which only prescribed 
distance separated from the condenser (convergence) is also considered. However, in order to 
realize this, the portion equivalent to which special shape, for example, the 1st and 2nd laser 
beams, is about a condenser, respectively must be made into the shape which changed 
curvature, and manufacturing in the shape will become a high cost, even if it is difficult and is 
able to manufacture. 

[0005]Then, the purpose of this invention is to condense simply and efficiently in a beam 
condensing unit by rearranging the division laser beam which divided the long and slender 
laser beam from a light source into the longitudinal direction so that each of that light path 
length may become equal mutually, without causing the rise of cost. 
[0006] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, the 
constitutional feature of an invention concerning claim 1, A semiconductor laser which formed 
two or more emitters long to slow shaft orientations to which a laser beam is emitted in slow 
shaft orientations at a single tier, A laser beam collimated with a collimating lens which 
collimates this laser beam, and this collimating lens is divided into slow shaft orientations, A 
means to make first shaft orientations arrange in parallel each division laser beam which a 
divided laser beam was mutually displaced to first shaft orientations which intersect 
perpendicularly with slow shaft orientations, and was displaced, In a semiconductor laser 
beam beam condensing unit which has a condenser which condenses this division laser beam 
arranged in parallel, there is said means in having been set up so that light path length of each 
division laser beam from a semiconductor laser to a condenser might become equal mutually. 
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[0007]The constitutional feature of an invention concerning claim 2, A semiconductor laser 
which formed two or more emitters long to slow shaft orientations to which a laser beam is 
emitted in slow shaft orientations at a single tier, A collimating lens which collimates this laser 
beam, and a division means to divide into at least two a laser beam collimated with this 
collimating lens in slow shaft orientations, A displacement means which displaces each divided 
division laser beam mutually to first shaft orientations which intersect perpendicularly with slow 
shaft orientations, In a semiconductor laser beam beam condensing unit which has a parallel 
means to make first shaft orientations arrange in parallel each displaced division laser beam, 
and a condenser which condenses this division laser beam arranged in parallel, There are a 
division means, a displacement means, and a parallel means in having been set up so that 
light path length of each division laser beam from a semiconductor laser to a condenser might 
become equal mutually. 

[0008]The constitutional feature of an invention concerning claim 3, A semiconductor laser in 
which two or more emitters which emit a laser beam were installed in slow shaft orientations 
side by side, A collimating lens which collimates this laser beam, and a division means to 
divide into two a laser beam collimated with this collimating lens in slow shaft orientations, A 
polarization division means by which a polarization direction divides into a mutually different 
quarter laser beam 1 laser beam for 2 minutes each divided into two, respectively, A 
polarization multiplexing means by which a polarization direction divided by each polarization 
division means multiplexs a mutually different quarter laser beam again, A displacement 
parallel means to displace mutually first shaft orientations which intersect perpendicularly with 
slow shaft orientations, and to make first shaft orientations arrange in parallel 1 laser beam for 
4 minutes each it was multiplexed [ laser beam ] by each polarization multiplexing means, In a 
semiconductor laser beam beam condensing unit which has a condenser which condenses 
this division laser beam arranged in parallel, there are a division means, a polarization division 
means, a polarization multiplexing means, and a displacement parallel means in having been 
set up so that light path length of each division laser beam from a semiconductor laser to a 
condenser might become equal mutually. 

[0009]The constitutional feature of an invention concerning claim 4, A semiconductor laser in 
which two or more emitters which emit a laser beam were installed in slow shaft orientations 
side by side, A laser beam collimated with a collimating lens which collimates this laser beam, 
and this collimating lens is divided into two in slow shaft orientations, A division displacement 
means which displaces a these-divided half laser beam mutually to first shaft orientations 
which intersect perpendicularly with slow shaft orientations, A polarization division means by 
which a polarization direction divides into a mutually different quarter laser beam 1 laser beam 
for 2 minutes each divided into two, respectively, A polarization multiplexing means by which a 
polarization direction divided by each polarization division means multiplexs a mutually 
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different quarter laser beam again, In a semiconductor laser beam beam condensing unit 
which has a parallel means to make first shaft orientations arrange in parallel 1 laser beam for 
4 minutes each it was multiplexed [ laser beam ] by each polarization multiplexing means, and 
a condenser which condenses this division laser beam arranged in parallel, There are a 
division displacement means, a polarization division means, a polarization multiplexing means, 
and a parallel means in having been set up so that light path length of each division laser 
beam from a semiconductor laser to a condenser might become equal mutually. 
[0010] 

[Function and Effect of the InventionJIn the invention concerning claim 1 constituted as 
mentioned above, A laser beam group long and slender to the slow shaft orientations which 
were emitted from the semiconductor laser and collimated with the collimating lens is divided 
into slow shaft orientations at plurality, and the division laser beam which became short at 
these longitudinal directions will be rearranged in the direction vertical to a longitudinal 
direction, and will reach a condenser. Since each division laser beam which these-reached has 
the same light path length, the breadth to a longitudinal direction becomes the same and the 
section of each laser beam which reached the condenser will become the same. Therefore, 
each rearranged laser beam can be efficiently condensed by a condenser. 
[001 1]ln the invention concerning claim 2 constituted as mentioned above, A laser beam group 
long and slender to the slow shaft orientations which were emitted from the semiconductor 
laser and collimated with the collimating lens, Divided into slow shaft orientations by the 
division means at plurality, a displacement means will be displaced in first shaft orientations, 
and by a parallel means, the division laser beam which became short at these longitudinal 
directions will be rearranged in the direction vertical to a longitudinal direction, and will reach a 
condenser. Since each division laser beam which these-reached has the same light path 
length, the breadth to a longitudinal direction becomes the same and the section of each laser 
beam which reached the condenser will become the same. Therefore, each rearranged laser 
beam can be efficiently condensed by a condenser. 

[0012]ln the invention concerning claim 3 constituted as mentioned above, A laser beam group 
long and slender to the slow shaft orientations which were emitted from the semiconductor 
laser and collimated with the collimating lens, The half laser beam which was divided into two 
and became short by the division means in slow shaft orientations at these longitudinal 
directions is divided into two at the quarter laser beam from which a polarization direction 
differs mutually by each polarization division means, respectively. And it is again multiplexed in 
these quarter laser beam by the quarter laser beam by each polarization multiplexing means, 
and the density of light is raised. By a displacement parallel means, first shaft orientations are 
displaced, and the 1 laser beam for 4 minutes each it was these-multiplexed [ laser beam ] is 
rearranged in the direction vertical to a longitudinal direction, and reaches a condenser. Since 
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each division laser beam which these-reached has the same light path length, the breadth to a 
longitudinal direction becomes the same and the section of each laser beam which reached 
the condenser will become the same. Therefore, each rearranged laser beam can be efficiently 
condensed by a condenser. 

[0013]ln the invention concerning claim 4 constituted as mentioned above, A laser beam group 
long and slender to the slow shaft orientations which were emitted from the semiconductor 
laser and collimated with the collimating lens, The 1 laser beam for 2 minutes each which the 
first shaft orientations which intersect perpendicularly with slow shaft orientations the half laser 
beam which it was divided into slow shaft orientations two, and was these-divided by the 
division displacement means were displaced mutually, and was divided into two is divided into 
two by the polarization division means at the quarter laser beam from which a polarization 
direction differs mutually, respectively. And it is again multiplexed in these quarter laser beam 
by the quarter laser beam by each polarization multiplexing means, and the density of light is 
raised. By a parallel means, the 1 laser beam for 4 minutes each it was these-multiplexed 
[ laser beam ] is rearranged in the direction vertical to a longitudinal direction, and reaches a 
condenser. Since each division laser beam which these-reached has the same light path 
length, the breadth to a longitudinal direction becomes the same and the section of each laser 
beam which reached the condenser will become the same. Therefore, each rearranged laser 
beam can be efficiently condensed by a condenser. 
[0014] 

[Embodiment of the lnvention]Hereafter, a 1st embodiment of the semiconductor laser beam 
beam condensing unit by this invention is described with reference to drawings. Drawing 1 is a 
perspective view showing this beam condensing unit. Make the right and above for x-axis 
Masakata and into those for y-axis Masakata toward the front side face (projection surface) of 
the semiconductor laser chip 1 1 (it mentions later), respectively, and let the direction of vertical 
this side of the front side face of the semiconductor laser chip 1 1 be those for z-axis Masakata. 
The arrow shows the optical path of the laser beam. 

[0015]This beam condensing unit comprises the light source 10, the collimating lens 12, the 
division optical system 20, the displacement optical system 30, the parallel optical system 40, 
and the condenser 50. 

[0016]The light source 10 equips x shaft orientations with the semiconductor laser chip 11 
which put in order and formed the oblong emitter 1 1a in x shaft orientations in a straight line. 
This semiconductor laser chip 11 is 10mmx0.2mmx1mm (x shaft-orientations xy shaft- 
orientations xz shaft orientations), and an outside dimension to the front side face of the 
semiconductor laser chip 1 1 . The emitter 11a formed in 150 micrometers x 1 micrometer (x 
shaft-orientations xy shaft orientations) is formed in x shaft orientations in the pitch which is 
500 micrometers. The laser beam LB of S polarization is ejected from these emitters 1 1a for z- 
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axis Masakata (it is perpendicularly to a projection surface), respectively. The these-ejected 
laser beam LB has spread with the predetermined degree of angle of divergence in slow shaft 
orientations (x shaft orientations) and first shaft orientations (y shaft orientations). Slow shaft 
orientations and the direction of the first mean the direction which intersects perpendicularly 
with the direction of a cross-sectional-length hand of a laser beam, and this longitudinal 
direction, respectively among this specification. 

[0017]Ahead of the semiconductor laser chip 1 1 , the front side face of the semiconductor laser 
chip 11 is countered, and the collimating lens 12 is arranged. The collimating lens 12 refracts 
for it and collimates the laser beam LB ejected from the emitter 11a only to y shaft orientations 
(parallel-izing). On the other hand, each laser beam LB advances, x shaft orientations not 
becoming parallel but spreading in x shaft orientations in a predetermined angle of divergence. 

[0018]The division optical system 20 is arranged ahead of the collimating lens 12. This division 
optical system 20 comprises the rectangular prism 21 the upper surface and whose bottom are 
rectangular equilateral triangles and in which each side is a total reflection surface. This 
rectangular prism 21 reflects the half (1st laser beam LB1) of the laser beam LB group which 
entered into the side of 1 of the lot which sandwiches a right angle for x-axis Masakata, It is 
arranged so that the remaining half (2nd laser beam LB2) of the laser beam LB group which 
entered into other sides may be reflected in a x-axis negative direction. Thereby, the laser 
beam LB group collimated with the collimating lens 12 is divided into two in x shaft 
orientations, and is ejected by mutually different a direction, i.e., for x-axis Masakata and a x- 
axis negative direction. At this time, each slow axis of 1st and 2nd laser beam LB1 and LB2 is 
changed into z shaft orientations. The light path length of both laser beam LB1 from the light 
source 10 to a rectangular prism and LB2 becomes equal mutually. 
[0019]The displacement optical system 30 each laser beam LB1 which entered from the 
division optical system 20, and LB2, By bending in three dimensions, respectively. They are 
the upper part of the x-z flat surface (x-z flat surface where the laser beam LB group emitted 
from the emitter 11a formed in the semiconductor laser chip 1 1 advanced) containing the 
single tier which consists of the emitter 11a formed in the semiconductor laser chip 11, or a 
thing which carries out an optical path change caudad, It comprises the 1st and 2nd 
displacement optical systems 31 and 32. The light path length of both the displacement optical 
systems 31 and 32 is set up become equal mutually. 

[0020]The 1st displacement optical system 31 comprises the rectangular prisms 31a-31d of 
the plurality (for example, four) as a reflective means. The upper surface and the bottom are 
rectangular equilateral triangles like the rectangular prism 21 which mentioned above each 
rectangular prisms 31a-31d, and each side is a total reflection surface. In this 1st displacement 
optical system 31, the laser beam LB is reflected using the side (for example, side which 
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countered right-angled). The 1st and 2nd rectangular prisms 31a and 31b are arranged along 
the x-z flat surface containing the single tier which consists of the emitter 1 1a mentioned 
above, respectively among these four rectangular prisms 31a-31d. 
[0021]From the division optical system 20, the 1st rectangular prism 31a enters and reflects 
laser beam LBof ** 1st which advances to for x-axis Masakatal for z-axis Masakata. At this 
time, the slow axis of 1st laser beam LB1 is changed into x shaft orientations. From the 1st 
rectangular prism 31a, the 2nd rectangular prism 31b enters and reflects laser beam LB1 
which advances to for z-axis Masakata for y-axis Masakata. At this time, the first axis of 1st 
laser beam LB1 is changed into z shaft orientations. 

[0022]The 3rd and 4th rectangular prisms 31c and 31 d are arranged above the x-z flat surface 
containing the single tier which consists of the emitter 11a, and the 3rd rectangular prism 31c 
enters laser beam LB1 which advances from the 2nd rectangular prism 31b to for y-axis 
Masakata, and they reflect it in a x-axis negative direction. At this time, the slow axis of 1st 
laser beam LB1 is changed into y shaft orientations. The 4th rectangular prism 31 d enters and 
reflects in a y-axis negative direction laser beam LB1 which advances from the 3rd rectangular 
prism 31c to a x-axis negative direction. At this time, the slow axis of 1st laser beam LB1 is 
changed into x shaft orientations. Each rectangular prisms 31a-31d mentioned above are 
arranged so that the light path length from the division optical system 20 to the 1st rectangular 
prism 31a and the light path length from the 3rd rectangular prism 31c to the 4th rectangular 
prism 31 d may become equal mutually. 

[0023]The 2nd displacement optical system 32 as well as the 1st displacement optical system 
31 comprises the rectangular prisms 32a-32d of the plurality (for example, four) as a reflective 
means. These rectangular prisms 32a-32d are the same rectangular prisms as the 1st 
displacement optical system 31 . Among these four rectangular prisms 32a-32d, the 1st and 
2nd rectangular prisms 32a and 32b, It is arranged along the x-z flat surface containing the 
single tier which consists of the emitter 11a mentioned above, respectively, and the 1st 
rectangular prism 32a enters and reflects laser beam LBof ** 2nd which advances from 
division optical system 20 to x-axis negative direction2 for z-axis Masakata. At this time, the 
2nd slow axis of laser beam LB2 is changed into x shaft orientations. The 2nd rectangular 
prism 32b enters and reflects in a y-axis negative direction laser beam LB2 which advances 
from the 1st rectangular prism 32a to for z-axis Masakata. At this time, the 2nd first axis of 
laser beam LB2 is changed into z shaft orientations. 

[0024]The 3rd and 4th rectangular prisms 32c and 32d are arranged down the x-z flat surface 
containing the single tier which consists of the emitter 11a, and the 3rd rectangular prism 32c 
enters laser beam LB2 which advances from the 2nd rectangular prism 32b to a y-axis 
negative direction, and they reflect it for x-axis Masakata. At this time, the 2nd slow axis of 
laser beam LB2 is changed into y shaft orientations. From the 3rd rectangular prism 32c, the 
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4th rectangular prism 32d enters and reflects laser beam LB2 which advances to for x-axis 
Masakata for y-axis Masakata. At this time, the 2nd slow axis of laser beam LB2 is changed 
into x shaft orientations. 

[0025]Each rectangular prisms 32a-32d mentioned above, The light path length from the 
division optical system 20 to the 1st rectangular prism 32a and the light path length from the 
3rd rectangular prism 32c to the 4th rectangular prism 32d are mutually equal, And it is 
arranged so that such light path length may become equal to the light path length to the 1st 
rectangular prism 31a that constitutes the 1st displacement optical system 31 from the division 
optical system 20. It is arranged so that the light path length from the 1st rectangular prism 32a 
to the 2nd rectangular prism 32b may become equal to the light path length from the 1st 
rectangular prism 31a that constitutes the 1st displacement optical system 31 to the 2nd 
rectangular prism 31b. It is arranged so that the light path length from the 2nd rectangular 
prism 32b to the 3rd rectangular prism 32c may become equal to the light path length from the 
2nd rectangular prism 31b that constitutes the 1st displacement optical system 31 to the 3rd 
rectangular prism 31c. 

[0026]ln the rectangular prism [ that constitutes the 1st and 2nd displacement optical systems 
31 and 32 / 4th /d / 31 / and 32d ] middle. The parallel optical system 40 is arranged, this 
parallel optical system 40 carries out the optical path change of each laser beam LB1 which 
entered, respectively, and LB2 to a uniform direction, and they are put in order in parallel with 
a direction (y shaft orientations) vertical to the direction of a cross-sectional-length hand, and it 
ejects them from the 1st and 2nd displacement optical systems 31 and 32. The parallel optical 
system 40 comprises the rectangular prism 21 which constitutes the division optical system 20, 
and same rectangular prism, namely, comprises the rectangular prism 41 the upper surface 
and whose bottom are rectangular equilateral triangles and in which each side is a total 
reflection surface. This rectangular prism 41 is arranged so that the 1st and 2nd laser beam 
LB1 that entered into the side and other sides of 1 of the lot which sandwiches a right angle, 
respectively, and LB2 may be reflected for z-axis Masakata. Laser beam LBof ** 2nd which 
entered by this from the 1st laser beam LB1 and y-axis negative direction that entered from for 
y-axis Masakata2 is put in order in parallel with y shaft orientations, respectively, and it is 
ejected for z-axis Masakata as a parallel laser beam LB group. At this time, the slow axes and 
first axes of 1st and 2nd laser beam LB1 and LB2 are a x axis and y shaft orientations, 
respectively. The light path length of both laser beam LB1 to the rectangular prism 41 which 
constitutes the parallel optical system 40 from the 4th rectangular prism 31 d and 32d that 
constitutes the 1st and 2nd displacement optical systems 31 and 32, and LB2 becomes equal 
mutually. 

[0027]On the optic axis of the parallel laser beam LB group ejected from the parallel optical 
system 40, the condenser 50 (convergent lens) is arranged in parallel to the x-y flat surface. 
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The condenser 50 is a convex lens and makes the laser beam LB group which entered 
connect to a focus. 

[0028]ln the beam condensing unit by the embodiment constituted in this way, If the laser 
beam LB is emitted from each emitter 11a formed in the front side face of the semiconductor 
laser chip 1 1 , the emitted laser beam LB group will be collimated by only y shaft orientations, 
and will be emitted to x shaft orientations (slow shaft orientations) by the collimating lens 12 as 
a long and slender laser beam LB group. This long and slender laser beam LB group is divided 
into two by the division optical system 20 in x shaft orientations, As for each division laser 
beam LB (laser beam LB1 [1st and 2nd ], LB2) which became short at these longitudinal 
directions (slow shaft orientations), for y-axis Masakata and a y-axis negative direction are 
displaced by the displacement optical system 30, respectively, Both laser beam LB1 these- 
displaced and LB2 will be rearranged in the direction (first shaft orientations) vertical to a 
longitudinal direction by the parallel optical system 40, and they will reach the condenser 50 
according to it. At this time, the 1st and 2nd laser beam LB1 and LB2, Since the light path 
length of both laser beam LB1 and LB2 is the same, the breadth to the longitudinal direction 
(slow shaft orientations) of both laser beam LB1 which reached the condenser 50, and LB2 
becomes the same, namely, the section of both laser beam LB1 and LB2 will become the 
same by the condenser 50. Therefore, each laser beam LB1 rearranged and LB2 can be 
efficiently condensed by the condenser 50. 

[0029]ln a 1st embodiment mentioned above, arrangement of two or more rectangular prisms 
which constitute the 1st and 2nd displacement optical systems 31 and 32 may be changed like 
the following example. At this time, it must set up so that the light path length of both the 
displacement optical systems 31 and 32 may become equal mutually. For example, what is 
necessary is just to arrange the 2nd rectangular prism 31b that constitutes the 1st 
displacement optical system 31 at the flat surface at which the 3rd and 4th rectangular prisms 
31c and 31 d have been arranged. At this time, from the division optical system 20, the 1st 
rectangular prism 31a enters and reflects laser beam LBof ** 1st which advances to for x-axis 
Masakatal for y-axis Masakata, From the 1st rectangular prism 31a, the 2nd rectangular prism 
31b enters and reflects laser beam LB1 which advances to for y-axis Masakata for z-axis 
Masakata, What is necessary is just to set up the 3rd rectangular prism 31c enter and reflect in 
a x-axis negative direction laser beam LB1 which advances from the 2nd rectangular prism 
31 b to for z-axis Masakata. What is necessary is just to arrange the 2nd rectangular prism 32b 
that constitutes the 2nd displacement optical system 32 at the flat surface at which the 3rd and 
4th rectangular prisms 32c and 32d have been arranged. At this time, the 1st rectangular prism 
32a enters and reflects in a y-axis negative direction laser beam LBof ** 2nd which advances 
from division optical system 20 to x-axis negative direction2, From the 1st rectangular prism 
32a, the 2nd rectangular prism 32b enters and reflects laser beam LB2 which advances to a y- 
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axis negative direction for z-axis Masakata, What is necessary is just to set up the 3rd 
rectangular prism 32c enter and reflect laser beam LB2 which advances to for z-axis Masakata 
for x-axis Masakata from the 2nd rectangular prism 32b. 

[0030]Next, the beam condensing unit by a 2nd embodiment of this invention is explained with 
reference to drawing 2 , This embodiment differs from a 1st embodiment in that arrangement of 
two or more rectangular prisms which constitute the division optical system 20 and the 1st and 
2nd displacement optical systems 31 and 32 was changed. At this time, it must set up so that 
the light path length of the 1st and 2nd laser beam LB1 that are formed from the division 
optical system 20 and the 1st and 2nd displacement optical systems 31 and 32, and LB2 may 
become equal mutually. Identical codes are attached about the same constituent features as a 
1st embodiment mentioned above, and the explanation is omitted. 

[0031]The division optical system 20 comprises the rectangular prisms 22 and 23 of the couple 
the upper surface and whose bottom are rectangular equilateral triangles like the rectangular 
prism 21 mentioned above, respectively and in which each side is a total reflection surface. In 
these rectangular prisms 22 and 23, the laser beam LB is reflected using the side (for 
example, side which countered right-angled). And the 1st rectangular prism 22 enters into the 
side which countered right-angled, and reflects the half (1st laser beam LB1) of a laser beam 
LB group for y-axis Masakata, The 2nd rectangular prism 23 is arranged, respectively so that it 
may enter into the side which countered right-angled and the remaining half (2nd laser beam 
LB2) of the laser beam LB may be reflected in a y-axis negative direction. Thereby, each first 
axis of the 1st and 2nd laser beam LB1 and LB2 is changed into z shaft orientations. 
[0032]The 1st to 4th [ which constitutes the 1st displacement optical system 31 ] rectangular 
prism 31a-31d is arranged above the x-z flat surface containing the single tier which consists 
of the emitter 1 1a. At this time, from the 1st rectangular prism 22 of the division optical system 
20, the 1st rectangular prism 31a enters and reflects laser beam LBof ** 1st which advances to 
for y-axis Masakatal for x-axis Masakata (a slow axis changed into y shaft orientations), From 
the 1st rectangular prism 31a, the 2nd rectangular prism 31b enters and reflects laser beam 
LB1 which advances to for x-axis Masakata for z-axis Masakata (a first axis changed into x 
shaft orientations), the 3rd rectangular prism 31c enters and reflects in a x-axis negative 
direction laser beam LB1 which advances from the 2nd rectangular prism 31b to for z-axis 
Masakata - it sets up like (a first axis is changed into z shaft orientations). 
[0033]The 1st to 4th [ which constitutes the 2nd displacement optical system 32 ] rectangular 
prism 32a-32d is arranged down the x-z flat surface containing the single tier which consists of 
the emitter 1 1a. At this time, the 1st rectangular prism 32a enters and reflects in a x-axis 
negative direction laser beam LBof ** 2nd which advances from 2nd rectangular prism 23 of 
division optical system 20 to y-axis negative direction2 (a slow axis changed into y shaft 
orientations), From the 1st rectangular prism 32a, the 2nd rectangular prism 32b enters and 
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reflects laser beam LB2 which advances to a x-axis negative direction for z-axis Masakata (a 
first axis changed into x shaft orientations), from the 2nd rectangular prism 32b, the 3rd 
rectangular prism 32c enters and reflects laser beam LB2 which advances to for z-axis 
Masakata for x-axis Masakata - it sets up like (a first axis is changed into z shaft orientations). 
Also in the beam condensing unit by a 2nd embodiment constituted in this way, the same 
operation and effect as a 1st embodiment mentioned above can be acquired. 
[0034]The beam condensing unit by a 3rd embodiment of this invention is explained with 
reference to drawing 3 . This embodiment is the point which constituted the 1st and 2nd 
displacement optical systems 31 and 32 using three rectangular prisms as a reflective means, 
respectively, and differs from a 1st embodiment constituted using four rectangular prisms. At 
this time, it must set up so that the light path length of both the displacement optical systems 
31 and 32 may become equal mutually. The image rotation machine 81 is formed in the 2nd 
displacement optical system 32. Identical codes are attached about the same constituent 
features as a 1st embodiment mentioned above, and the explanation is omitted. 
[0035]The upper surface and the bottom are rectangular equilateral triangles like the 
rectangular prism 21 mentioned above, and each side specifically constitutes the division 
optical system 20 from a rectangular prism which is a total reflection surface, This rectangular 
prism 21 passes the half (1st laser beam LB1) of the laser beam LB group which entered from 
the light source 10 for z-axis Masakata as it is, It arranges so that it may enter into the side 
which countered right-angled and the remaining half (2nd laser beam LB2) of a laser beam LB 
group may be reflected for x-axis Masakata. Thereby, the slow axis of the 1st and 2nd laser 
beam LB1 and LB2 serves as a x axis and z shaft orientations. 
[0036]The upper surface and the bottom are rectangular equilateral triangles like the 
rectangular prism 21 which mentioned above each rectangular prisms 31 a-31c which 
constitute the 1st displacement optical system 31, and each side is a total reflection surface. 
Among these three rectangular prisms 31a-31c, the 1st rectangular prism 31a, Arranged along 
the x-z flat surface containing the single tier which consists of the emitter 11a mentioned 
above, the 1st rectangular prism 31a enters and reflects laser beam LBof ** 1st which 
advances from light source 10 to for z-axis Masakatal for y-axis Masakata. At this time, the 1st 
first axis of laser beam LB1 is changed into z shaft orientations. The 2nd and 3rd rectangular 
prisms 31b and 31c, Are arranged above the x-z flat surface containing the single tier which 
consists of the emitter 1 1a, and the 2nd rectangular prism 31b enters and reflects in a x-axis 
negative direction laser beam LB1 which advances from the 1st rectangular prism 31a to for y- 
axis Masakata (the 1st slow axis of laser beam LB1 changed into y shaft orientations), The 3rd 
rectangular prism 31c enters and reflects in a y-axis negative direction laser beam LB1 which 
advances from the 2nd rectangular prism 31b to a x-axis negative direction. At this time, the 
1st slow axis of laser beam LB1 is changed into x shaft orientations. 
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[0037]The upper surface and the bottom are rectangular equilateral triangles like the 
rectangular prism 21 which each rectangular prisms 32a-32c which constitute the 2nd 
displacement optical system 32 also mentioned above, and each side is a total reflection 
surface. Among these three rectangular prisms 32a-32c, the 1st rectangular prism 32a, It is 
arranged along the x-z flat surface containing the single tier which consists of the emitter 1 1a 
mentioned above, and the 1st rectangular prism 32a enters and reflects in a y-axis negative 
direction laser beam LBof ** 2nd which advances from 2nd division optical system 20 to x-axis 
negative direction2. At this time, the 2nd first axis of laser beam LB2 is changed into x shaft 
orientations. 

[0038]The 2nd and 3rd rectangular prisms 32b and 32c are arranged down the x-z flat surface 
containing the single tier which consists of the emitter 11a, and the 2nd rectangular prism 32b 
enters laser beam LB2 which advances from the 1st rectangular prism 32a to a y-axis negative 
direction, and they reflect it for z-axis Masakata. At this time, the 2nd first axis of laser beam 
LB2 is changed into z shaft orientations. 

[0039]On the optic axis between the 2nd and 3rd rectangular prisms 32b and 32c, the image 
rotation machine 81 (for example, image rotating prism) is installed. A clockwise rotation is 
rotated 90 degrees, this image rotation machine 81 emits the laser beam which entered to the 
circumference of an optic axis, and, thereby, the 2nd slow axis and first axis of laser beam LB2 
are changed into x shaft orientations and y shaft orientations, respectively. 
[0040]And from the 2nd rectangular prism 32b, the 3rd rectangular prism 32c enters and 
reflects laser beam LB2 which advances to for z-axis Masakata for y-axis Masakata. At this 
time, the 2nd first axis of laser beam LB2 is changed into z shaft orientations. Also in the beam 
condensing unit by a 3rd embodiment constituted in this way, the same operation and effect as 
a 1st embodiment mentioned above can be acquired. Although the image rotation machine 81 
was installed between 32b and 32c in a 3rd embodiment mentioned above, it is not restricted 
to this, but as long as it is on the optical path of laser beam LBof ** 2nd2, it may install in which 
place. 

[0041]Although the laser beam LB group emitted in each embodiment mentioned above from 
each emitter 11a which provided this invention in the front side face of the semiconductor laser 
chip 1 1 was applied to the semiconductor laser beam beam condensing unit divided into two, 
In this case, it is not restricted but a laser beam LB group may be applied to the semiconductor 
laser beam beam condensing unit divided or more into three. 

[0042]Next, a 4th embodiment of this invention is described with reference to drawing 4 . 
Drawing 4 is a perspective view showing a beam condensing unit. This embodiment divides 
into two the laser beam LB group of S polarization emitted from each emitter 11a formed in the 
front side face of the semiconductor laser chip 1 1 , The 1st and 2nd polarization division optical 
systems 61 and 62 which divide these half laser beam LB (laser beam LB1 [ 1st and 2nd ], 
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LB2) into the quarter laser beam LB from which a polarization direction differs mutually (S 
polarization and P polarization), respectively, The these-divided polarization direction differs 
from a 1st embodiment mentioned above at the point provided with the 1st and 2nd 
polarization multiplexing optical systems 71 and 72 which multiplex the mutually different 
quarter laser beam LB again. Identical codes are given to the same constituent features as a 
1st embodiment mentioned above, and the explanation is omitted. 

[0043]Specifically, the 1st and 2nd polarization division optical systems 61 and 62 and the 1st 
and 2nd polarization multiplexing optical systems 71 and 72 are established, respectively 
between the division optical system 20 and the 1st and 2nd displacement optical systems 31 
and 32. The 1st polarization division optical system 61 comprises the 1st and 2nd rectangular 
prisms 61a and 61b and the half-wave plate 61c. The upper surface and the bottom are 
rectangular equilateral triangles like the rectangular prism 21 mentioned above, and each side 
constitutes the 1st rectangular prism 61a from a rectangular prism which is a total reflection 
surface, This rectangular prism 61a passes the 1st half (quarter laser beam LB) of laser beam 
LB1 that entered from the rectangular prism 21 which constitutes the division optical system 
20, It arranges so that it may enter into the side which countered right-angled and the 
remaining half (quarter laser beam LB) may be reflected for z-axis Masakata. The slow axes 
and first axes of a quarter laser beam which were passed are z shaft orientations and y shaft 
orientations by this, and the slow axes and first axes of a quarter laser beam which were 
reflected are x shaft orientations and y shaft orientations. 

[0044]Also constitute the 2nd rectangular prism 61b from the rectangular prism 21 mentioned 
above and same rectangular prism, and this rectangular prism 61b, It arranges so that it may 
enter into the side which countered right-angled and the quarter laser beam LB (1st half of 
laser beam LB1) which entered from the rectangular prism 21 which constitutes the division 
optical system 20 may be reflected for z-axis Masakata. At this time, the reflected slow axis of 
a quarter laser beam is changed into x shaft orientations. The half-wave plate 61c changes the 
polarization direction of the laser beam LB which entered into P polarization, ejects it from S 
polarization, and arranges it on the optic axis of the quarter laser beam LB (the 1st remaining 
half of laser beam LB1) which entered from the 1st rectangular prism 61a. At this time, the 
slow axes and first axes of a quarter laser beam which were ejected are still x shaft 
orientations and y shaft orientations. Therefore, laser beam LBof ** 1st which entered from 
rectangular prism 21 of division optical system 201 is divided into a longitudinal direction (slow 
shaft orientations) two, and the these-divided quarter laser beam LB differs in a polarization 
direction mutually. 

[0045]The 1st polarization multiplexing optical system 71 comprises the 1st rectangular prism 
71a and polarization beam splitter 71b. The upper surface and the bottom are rectangular 
equilateral triangles like the rectangular prism 21 mentioned above, and each side constitutes 
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the 1st rectangular prism 71a from a rectangular prism which is a total reflection surface, This 
rectangular prism 71a is arranged so that it may enter into the side which countered right- 
angled and the quarter laser beam LB which advances for z-axis Masakata may be reflected 
for x-axis Masakata from the 1st rectangular prism 61a that constitutes the 1st polarization 
division optical system 61 . Thereby, the reflected slow axis of the quarter laser beam LB is 
changed into z shaft orientations. A polarization direction enters, and piles up and compounds 
the two mutually different laser beams LB, and the polarization beam splitter 71b heightens 
and ejects the output per photometric-units area. The quarter laser beam LB of S polarization 
which advances for z-axis Masakata from the 2nd rectangular prism 61b with which this 
polarization beam splitter 71b constitutes the 1st polarization division optical system 61, And it 
arranges so that it may enter and the quarter laser beam LB of P polarization which advances 
for x-axis Masakata may be ejected from the 1st rectangular prism 71a that constitutes the 1st 
polarization multiplexing optical system 71 for z-axis Masakata. Thereby, the slow axis and first 
axis of the quarter laser beam LB which were ejected serve as x shaft orientations and y shaft 
orientations, respectively. Therefore, it is re-compounded, laser beam LBof ** 1st1 drops to 
about 1/4 at a longitudinal direction (slow shaft orientations), and the two quarter laser beams 
LB enter into the rectangular prism 31b of the displacement optical system 31 . It is the same 
as that of a 1st embodiment after this. 

[0046]The 1st polarization division optical system 61 and the 1st polarization multiplexing 
optical system 71 are arranged so that each light path length of the quarter laser beam LB 
which enters into the polarization beam splitter 71b may become equal. 
[0047]The 2nd polarization division optical system 62 as well as the 1st polarization division 
optical system 61 comprises the 1st and 2nd rectangular prisms 62a and 62b and the half- 
wave plate 62c. Laser beam LBof ** 2nd which entered from rectangular prism 21 of division 
optical system 202 is divided into a longitudinal direction two by this, and the these-divided 
quarter laser beam LB differs in a polarization direction mutually. The 2nd polarization 
multiplexing optical system 72 as well as the 1st polarization multiplexing optical system 71 
comprises the 1st rectangular prism 72a and polarization beam splitter 72b. Thereby, the two 
quarter laser beams LB are re-compounded, and laser beam LBof ** 2nd2 drops to about 1/4 
at a longitudinal direction. The 2nd polarization division optical system 62 and the 2nd 
polarization multiplexing optical system 72 are arranged so that each light path length of the 
quarter laser beam LB which enters into the polarization beam splitter 72b may become equal. 
[0048]ln the beam condensing unit by a 4th embodiment constituted in this way, a laser beam 
LB group long and slender to the slow shaft orientations (x shaft orientations) which were 
emitted from the semiconductor laser and collimated with the collimating lens 12 is divided into 
two by the division optical system 20 at a longitudinal direction (slow shaft orientations). And 
the half laser beam LB (laser beam LB1 [ 1st and 2nd ], LB2) which became short at these 
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longitudinal directions is divided into two at the quarter laser beam LB from which a 
polarization direction differs mutually according to the 1st and 2nd polarization division optical 
systems 61 and 62, respectively. It is multiplexed in these quarter laser beam LB by the 1st 
and 2nd polarization multiplexing optical systems 71 and 72, and the density of light is raised. 
First shaft orientations will be displaced, and both the quarter laser beam LB it was these- 
multiplexed [ laser beam ] will be rearranged in the direction (first shaft orientations) vertical to 
a longitudinal direction by the 1st and 2nd displacement optical systems 31 and 32, and will 
reach the condenser 50 according to them. Since both the quarter laser beam LB that these- 
reached has the same light path length, the breadth to a longitudinal direction becomes the 
same and the section of 1/4 laser beam each which reached the condenser 50 will become the 
same. Therefore, 1/4 rearranged laser beam each can be efficiently condensed by the 
condenser 50. 

[0049]ln a 4th embodiment mentioned above, The laser beam LB collimated with the 
collimating lens 12 is divided into two in slow shaft orientations, A polarization direction divides 
into the mutually different quarter laser beam LB previously the 1/2 laser beam LB each 
divided into two by the 1st and 2nd polarization division optical systems 61 and 62, 
respectively, After the polarization direction divided by the 1st and 2nd polarization multiplexing 
optical systems 71 and 72 multiplexs the mutually different quarter laser beam LB again, 
Although the first shaft orientations which intersect perpendicularly with slow shaft orientations 
are displaced mutually and it was made to make first shaft orientations arrange in parallel the 
1/4 laser beam LB each it was multiplexed [ laser beam ], The laser beam LB group collimated 
with the collimating lens 12 is divided into two in slow shaft orientations, The these-divided half 
laser beam LB is previously displaced mutually to the first shaft orientations which intersect 
perpendicularly with slow shaft orientations, A polarization direction divides into the mutually 
different quarter laser beam LB the 1/2 laser beam LB each divided into two by the 1st and 2nd 
polarization division optical systems 61 and 62 after that, respectively, The polarization 
direction divided by the 1st and 2nd polarization multiplexing optical systems 71 and 72 
multiplexs the mutually different quarter laser beam LB again, It may be made to arrange in 
parallel the 1/4 laser beam LB each it was multiplexed [ laser beam ] in first shaft orientations. 
[0050]Although the light source 10 was equipped only with the one semiconductor laser chip 
11 which formed the emitter 11a in the single tier, the plural laminates of this semiconductor 
laser chip 1 1 are carried out, and it may be made to have it in each embodiment mentioned 
above. 

[0051]Although each side of the rectangular prism was used as a reflective means, it replaces 
with this and may be made to use a total reflection mirror in each embodiment mentioned 
above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing li lt is a perspective view showing the semiconductor laser beam beam condensing 
unit by a 1st embodiment of this invention. 

[Drawing 21 It is a perspective view showing the semiconductor laser beam beam condensing 
unit by a 2nd embodiment of this invention. 

[Drawing 3] lt is a perspective view showing the semiconductor laser beam beam condensing 
unit by a 3rd embodiment of this invention. 

[Drawing 4] It is a perspective view showing the semiconductor laser beam beam condensing 
unit by a 4th embodiment of this invention. 
[Description of Notations] 

10 [ - A collimating lens, 20 / - A division optical system, 30 / -- A displacement optical 
system, 31, 32 / - The 1st and 2nd displacement optical system, 40 / - A parallel optical 
system, 50 / -- Condenser. ] - A light source, 1 1 - A semiconductor laser chip, 1 1a - An 
emitter, 12 



(Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 7/15/2008 



JP,2003-279885,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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